Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.005 Å; R factor = 0.056; wR factor = 0.127; data-to-parameter ratio = 27.9.
The title compound, C 10 H 15 N 2 + ÁH 2 PO 4 À , is built up from 4-phenylpiperazin-1-ium cations and dihydrogen phosphate anions. The interconnection between two adjacent anions is assured by two strong O-HÁ Á ÁO hydrogen bonds, which lead to the formation of infinite wave-like chains which spread along the a axis. The organic cations connect these chains via N-HÁ Á ÁO hydrogen bonds. The crystal cohesion and stability are ensured by electrostatic and van der Waals interactions which, together with N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds, build up a two-dimensional network.
Related literature
For the pharmacological properties of phenylpiperazines and their derivatives, see: Cohen et al. (1982) ; Conrado et al. (2008) ; Neves et al. (2003) ; Hanano et al. (2000) . For related structures, see: Zouari et al. (1995); Ben Gharbia et al. (2005) . For a discussion of hydrogen bonding, see: Brown (1976); Blessing (1986) . For tetrahedral distortions, see: Baur (1974) . For structural discussion, see : Ferraris & Ivaldi (1984) ; Janiak (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes:
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1996) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: WinGX (Farrugia, 1999 and autonomic properties such as a high affinity for the dopamine D.sub.2 receptor and/or the serotonin reuptake site, and the ability to treat conditions related to disturbances in the dopaminergic and/or the serotonergic systems such as anxiety disorders, depression, Parkinson's disease, and schizophrenia (Conrado et al., 2008) ; (Cohen et al., 1982) ; (Neves et al., 2003) . In addition, novel phenylpiperazine derivatives were synthesized as dual cytokine regulators with TNF-alpha suppressing and IL-10 augmenting activity (Hanano et al., 2000) .
In this work, we report the preparation and the structural investigation of the noncentrosymmetric, (C 10 H 15 N 2 )H 2 PO 4 , (I). This compound is built up from the H 2 PO 4 -anion and the organic 4-phenylpiperazin-1-ium cation ( Fig. 1 ). The atomic arrangement can be described as a stacking of H 2 PO 4 -anions according to the a axis, forming chains located in the planes z = 0 and z = 1/2. These chains are themselves interconnected by means of the N-H···O hydrogen bonds. Between which are located the organic cations. Examination of the H 2 PO 4 -geometry shows two types of P-O distances. The largest ones, 1.567 (2) Å and 1.568 (5) Å, can be attributed to the P-OH distances, while the shortest ones, 1.511 (6) Å and 1.495 (9) Å, correspond to the phosphoric atom doubly bonded to the oxygen atom (P=O). The average values of the P-O distances and O-P-O angles are 1.533 Å and 109.4 °, respectively. These geometrical features have also been noticed in other crystal structures (Ferraris, et al., 1984) . Nevertheless, the calculated average values of the distortion indices (Baur, 1974) . (Blessing, 1986 ) to form infinite waved chains which spread along the a axis.
The protonation of the phenylpiperazine can be due to the higher basicity and less constraint on this hydrogen. The piperazinium ring has a chair conformation, the most stable chemical conformation, with bond angles of around 109 °. The (Zouari, et al., 1995) and [C 10 H 16 N 2 ] 2 ZnCl 4 (Ben Gharbia, et al., 2005) . The phenylpiperazinium cations are organized in opposite direction along the b axis between the inorganic layers. Furthermore, the inorganic anion chains screen the interaction between the organic cations and probably lead to a non-centrosymmetric atomic arrangement. Therefore, the title compound could be an interesting material in the non-linear optics.
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The interplanar distance between nearby phenyl rings is in the vicinity of 4.870 Å, which is significantly longer than 3.80 Å for the π-π interaction (Janiak, 2000) . The organic cations are linked onto the anionic chains, by forming H-bonds with the oxygen atoms with N-H···O distances in the range 2.675 (3) -2.731 (3) Å. These hydrogen bonds contribute to the cohesion and stability of the network of the studied crystal structure.
Experimental
Single crystals of the title compound were prepared at room temperature from a mixture of an aqueous solution of phosphoric acid (2 mmol), 1-phenylpiperazine (2 mmol), ethanol (10 ml) and water (10 ml). The resulting solution was stirred during 1 h then evaporated slowly at room temperature for several days until the formation of good quality of prismatic single crystals.
Refinement
All H atoms attached to C atoms and N atom were fixed geometrically and treated as riding with C-H = 0.93 Å (aromatic) or 0.97 Å (methylene) and N-H = 0.90 Å with U iso (H) = 1.2U eq (C or N).
Owing to the low number of Friedel pairs, the standard deviation on the Flack parameter is large, -0.1 (2). However inverting the structure lead to a value of 1.1 (2) and then it was assumed that the correct absolute structure corresponds to the refined model. Figures   Fig. 1 . An ORTEP view of (I) with the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms are represented as small spheres of arbitrary radii. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. Geometric parameters (Å, °) 
